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Abstract

By writing essays, students can develop creativity, which is essential for the 4th Industrial Revolution. However,
the current creativity evaluation method that relies on manual work is subjective and requires a lot of budget and
time. Therefore, it is important to develop an artificial intelligence model to quantitatively evaluate creativity in
large-scale essays. In this paper, we propose a method to build the training set needed for the essay creativity score
prediction model and develop a web-based labeling system to effectively build large amounts of training set. Through
the proposed system, training set for approximately 3,766 essays was constructed and through in-depth analysis, the
Kendall score between the three evaluators showed a strong correlation between evaluators with an average of 82.7%,
and through hypothesis testing the proposed system was statistically more significant than the existing manual method.
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Fig. 1. The overall process of constructing a training set for

the essay creativity score prediction model
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Table 1. Essay data characteristics
. # of
Prompt Essay topic S Type
1 Library censorship 3,600
Wil artificial intelligence Editorial
2 |technology benefit or harm 64 article
future humans?
3 [My success or failure story 38
Introducing my favorite
4 |cultural content (YouTube, 16
Webcomics, Music, etc.) ot
5 |A day without smart devices 6 nzrﬂr:lellgon
What I'm doing and can do
6 [in the age of environmental 9
pollution
7 |Python programming language| 33
Total 3,766
32 oMo 2 dlo|ef "It
F 2v =AY diF ZYAY BIF V114
Aelsk golth, AR 2] Hrlol Ao elA
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Table 2. Essay creativity rubrics
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Category Evaluation index Evaluation criteria core
range
Novelty of ideas and |The idea is ingenious. ~5
content(C1) The argument or evidence is fresh and novel.
Richness of content(C2) The content Fewdeng;, examples, etc.) is diverse. 5
Content(C) The content is specific.
The evidence is valid and reasonable.
Logicality of content(C3) |The author responds appropriately, taking into account expected 175
counterarguments.
Originality of structure(O1) The lnarranve‘ approach s uniquie. . . 15
o The introduction and conclusion have been impressively structured.
Organization(O) , . :
Cohesiveness of Paragraphs are well separated, and the structure is systematic. 5
structure(O2) The text flows smoothly and is cohesive.
Originality of The expression is not clichéd and is original. (creative metaphors, 5
ion(P1 i i l i :
Presentation(P) expre§3|on( ) witty quotatlgns, . iterary expressions, etc.) |
Appropriateness of The expression is easy to understand and concise. 5
expression(P2) The author uses accurate and objective words that fit the grammar.
Author's voicelV) Perspectlye and The authorrs own nevy pgrspechve on. the ‘t9p|c is revealed. 5
personality(V) The author's personality is revealed. (in writing style, etc.)
Reader's Fun and The writing is fun and interesting. 5
response(R) persuasiveness(R) The author’'s argument is persuasive and the reader is impressed.
Creativity score Average
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Table 4. Average Kendall score between evaluators

SE= =AR0N HE % @Caps1O] BIS RSS2 Prompt Average Kendall score
T|ghe ZIp ZOD ST UHIEOE HE2 HAS 27|10 4 XY O Al 0.807
SWE ETOT T WHOIDE MBS MHO SHO ZHE 7|57 0 1 0.823
XA 2Om HE 5 Ot EX AES SAT2ZM, MAE 2ZE 29 K| 2 0.807
AS YT 7|52 TE <EE 3 0.887
28 2 F#dole oA 4 0.4
. 5 0.906
Fig. 2. Example of source data 6 0,882
T 3, Zo|M mI} ofA| / 0.828
e eTie < o Editorial article 0.824
Table 3. Example of creativity assessment Information article 0.859
c Evaluation|Evaluator|Evaluator| Evaluator
ategory index : 5 3 Average B B B
¥ 5 WHEY "KL 2F HF Kendall
cl > 4 > > Table 5. Average Kendall score between evaluators per
C c2 5 5 5 5 '
3 5 4 5 5 category
0 01 5 3 3 4 Prompt C 0 P V R
o2 5 4 4 4 Al 0.844 | 0.824 | 0.817 | 0.807 | 0.817
P P1 5 3 4 4 1 0.840 | 0.819 | 0.812 | 0.808 | 0.811
P2 5 4 4 4 2 0.819 | 0.789 | 0.795 | 0.757 | 0.859
V V 5 4 4 4 3 0.892 | 0.885 | 0.860 | 0.867 | 0.939
R R 5 4 5 5 4 0.825 | 0.840 | 0.856 | 0.902 | 0459
Creativity score 5 4 4 4 5 0947 | 0912 | 0.904 | 0.923 | 0.777
6 0914 | 0871 | 0.904 | 0.775 | 0.826
¥ 4% Kendall “4¥A4(KROCC, Kendall Rank- _ 7 | 0860]0843)07% | 0738 | 0823
Order Correlation Coefficient)[17]5 AR&-3t H7iA} E(lj:glriairotfle 0841 | 0821 | 0813 | 0806 | 0812
7F 97l A 9AE=2 =43 Axto|th Kendall article 0879 | 0.859 | 0.857 | 0.801 | 0.849

FEATFE 19 7VHerE A Wel B 22

¥ 6 Il 24 "I} 2 B Kendall &%

Table 6. Average Kendall score between evaluators per evaluation index

Prompt Ci Cc2 C3 01 02 P1 P2 V R

Al 0.837 0.858 0.829 0.802 0.830 0.819 0.804 0.807 0.817

1 0.839 0.851 0.823 0.797 0.826 0.816 0.798 0.808 0.811

2 0.735 0.842 0.838 0.742 0.807 0.818 0.737 0.757 0.859

3 0.807 0.885 0917 0.854 0.813 0.801 0.860 0.867 0.939

4 0.505 0.869 0.936 0.805 0.755 0.696 0.755 0.902 0.459

5 0911 0911 0.942 0.920 0.901 0.901 0.739 0.923 0.777

6 0.864 0.893 0.928 0.835 0.840 0.881 0.855 0.775 0.826

7 0.844 0.900 0.803 0.861 0.786 0.825 0.769 0.738 0.823
Editorial article 0.839 0.8%4 0.824 0.801 0.827 0.817 0.799 0.806 0.812
Information article 0.811 0.878 0.887 0.837 0.838 0.850 0.804 0.801 0.849
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Table 7. Example of MongoDB database schema

Key Value
D 1
Key Value
si Sentence
English s2 Sentence
s3 Sentence
Key Value
si Sentence
Korean s2 Sentence
s3 Sentence
Essay score 3
Worker Daegon Yu
Date 2022.11.13
Source ASAP
Type Information or editorial article
Topic My success story
Key Value
Key Value
C1 3
Cc2 2
C3 4
Evaluator1 o1 5
Ave 3
Date 2023.01.18
Key Value
C1 3
C2 2
C3 4
Creativity score Evaluator2 01 5
Ave 3
Date 2023.01.18
Key Value
C1 3
C2 2
C3 4
Evaluator3 o1 5
Ave 3
Date 2023.01.18
Total score 3
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Certain materials being removed from libraries such as books, music and
magazines, shouldn't be removed from the libraries. It gives people a
chance to understand how the real world @CAPS2. Having certain
materials such as books and music definitly should not be removed,
because most books and music can show most people how bad the
statement in the book @CAPS2 or how bad the lyrics are in a song, and
help that person to avoid that type of thing that the book or song @CAPS2
saying to the reader or listener. People should give every type of music at
least a try and not always doubt what they hear about what people say
about that type of music. | always hear about people saying how bad the
band @PERSON1 AM. @CAPS2, just because in the lyrics it talks about
drugs and how much cursing each song has. Really the band @CAPS2
talking about one mans life and how he turns his life from being a drug
addict to having the best life someone could ever live. People always
doubted him and never gave his music a chance. Another example would
be @PERSON1's book, '@CAPS1 @CAPS2 @CAPS3 @CAPS4' for it
talks about drug addicts, homeless people, people who have been bom
with disfigured arms or even someone who lost there legs, and telling how
beautiful each and everyone of them really are. His book taught me a few
things and made me think different about people. It doesn't matter how
they look or how they talk, no matter what, that person @CAPS2 beautiful.
As far as movies and magazines has gone within the last few years, | think
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Appendix 1. System usability scale questionnaire
; Stongly |~ Strongly
No. Question disagreement Disagreement|  Neutral Agreement agreement
Do you want to use this system often to
1 grade your essays? © @ ® @ ®
2 |Is this system unnecessarily complicated? 0) @ ® @ ®
3 |Is this system easy to use? 0) @ ® @ ®
Do you need to get support from an
4 administrator to use this system? © @ ® @ ®
Do you think that this system integrates its
0 various functions well? © @ ® @ ®
6 |Are there many inconsistencies in this system? 0) ® ® @ ®
Do you think users will be able to quickly
/ learn how to use this system? © @ ® ® ®
8 |Is this system very inconvenient to use? 0) @ ® 0] ®
Do you feel confident in evaluating your
9 essays using this system? © @ ® @ ©
Do you need any background knowledge
10 before using this system? © @ ® ® ©
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